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been blown over but continue to grow.   In such cases the stems
grow upward, away from the surface of the earth.

The action of geotropism is not due to a direct pull of gravity
on the plant but is a response of the plant itself, as is shown by the
fact that stems grow upward against the pull of gravity, while
roots may exert considerable force hi growing downward; hi fact,
roots must exert force to penetrate the ground. The difference in
reaction of stems and roots is not the result of any difference hi
the force of gravity on
the parts concerned
but is caused by dif-
ferences inherent hi
the organs themselves.
The response to grav-
ity is brought about
by different rates of
growth on the upper
and lower sides of
the organs concerned,
the side which be-

Fic. 190. The tip of a pendent stem of an orchid

(Dendrobium anosmum) (see Fig. 2) producing a

young plant

The parent plant hangs under the edge of & porch;

the new shoots are growing toward the light, and

the roots away from the light.  (X J)

comes convex grow-
ing more rapidly than
the opposite side.
Geotropism is largely
responsible for the
position of upright
stems. Branches do
not show the action of geotropism to the same extent as does
the mam axis.
Phototropism. Stems tend to grow toward the light, while most
aerial roots grow away from the light (Fig. 190). The tendency of
plant organs to orient themselves with reference to light is called
phototropism. An organ that grows toward the light exhibits posi-
tive phototropism, while an organ that grows away from the light
shows negative phototropism. Nearly all roots that normally grow
in the ground show little or no phototropism; but there are some
exceptions, as in the case of the radish, where the roots are nega-
tively phototropio (Fig. 191).